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Foreword
This is the third special volume of Discrete Applied Mathematics focusing on de-
velopment of new combinatorial techniques in computational molecular biology. The
rst and the second special volumes were published in 1996 and 1998 and launched
the Computational Molecular Biology Series (DAM{CMB Series).
The third volume of the DAM{CMB Series contains a multitude of papers in such
areas as DNA mapping and sequencing, DNA sequence analysis, and protein and RNA
structure analysis.
Mapping and sequencing: The paper \Probe locations in the presence of errors: a
problem from DNA mapping" by B. Mumey is motivated by uorescence in situ hy-
bridization (FISH) experiments. The corresponding combinatorial problem is to nd the
positions of points on a line that satisfy some constraints on pairwise distances between
points (probe-location problem). The author proposes a randomized algorithm for this
problem and describes the results of tests on human chromosome 4. The paper \Par-
titioning single molecule maps into multiple populations: algorithms and probabilistic
analysis" by L. Parida and B. Mishra is motivated by the optical mapping technology.
The authors study the problem of partitioning the set of molecules (optical mapping
data) into K populations so that each restriction site for a population is supported by
\enough" restriction sites in the same population. The paper \Inverse inbreeding coef-
cient problems with an application to linkage analysis of recessive deseases in inbred
populations" by R. Agarwala, L.G. Biesecker, and A.A. Schaer considers the problem
of family tree reconstruction. The existing genetic-mapping algorithms are not well
suited to large imbred pedigrees and the authors study a question of extracting a small
pedigree from genealogy and preserving the likely paths of disease gene inheritance.
The paper \Statistical learning formulation of the DNA base-calling problem and its
solution in a Bayesian EM framework" by M.S. Pereira, L. Andrade, S.E. Difrawy,
B.L. Karger, and E.S. Manolakos is motivated by DNA sequencing. The authors pro-
pose a new formulation of the base-calling problem that is crucial for improving accu-
racy of DNA sequencing. The experimental results indicate that the proposed algorithm
often exceeds the accuracy of commercially available software.
DNA sequence analysis: The paper \A Polyhedral approach to sequence alignment
problem" by J.D. Kececioglu, H.P. Lenhof, K. Melhorn, P. Mutzel, K. Reinert and
M. Vingron proposes a new polyhedral approach to the classical sequence alignment
problem. Sequence alignment is reformulated in terms of integer programming thus
allowing the studies of the corresponding polytopes. The authors prove the duality
theorems for some of these polytopes and solve them in polynomial time. The proposed
method may be able to solve the instances of multiple alignment problem that are
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beyond the range of previously proposed methods. The paper \Fixed topology align-
ment with recombination" by L. Wang, B. Ma, and M. Li extends the notion of the
tree-alignment to take recombination into account. When recombination occur, the evo-
lutionary history cannot be represented as a tree. The authors reformulated the multiple
alignment problem and arrived to a new, much harder, problem. However, they were
able to provide approximation algorithms for a restricted version of multiple alignment
with recombination. The paper \An analytic study of the phase transition line in lo-
cal sequence alignment with gaps" by R. Bundschuh and T. Hwa studies the dicult
problem of the characterization of log-linear phase transition of local alignment. The
statistical properties of local alignments are still poorly understood. The authors present
an approximation scheme to calculate the log-linear phase transition line and relate
their results to the Chvatal{Sanko conjecture. The paper \A unied approach to word
occurrence probabilities" by M. Regnier is related to algorithms for pattern (signal) dis-
covery in DNA. The author proposes a new approach for a classical problem of pattern
occurrences in a random string and evaluates the expected frequency of occurrencies of
sets of patterns subject to dierent constrains and variations. The paper \Euler circuits
and sequencing by hybridization" by R. Arratia, B. Bollobas, D. Coppersmith, and
G.B. Sorkin is motivated by DNA arrays technology. The authors estimate the number
of reconstructions of a random string in DNA arrays experiments. For a given string,
the number of reconstructions is determined by the pattern of repeated substrings and
the authors study a rich combinatorial structure of repeats in random strings.
Protein and RNA structure analysis: The paper \Local rule mechanism for selecting
icosahedral shell geometry" by B. Berger, J. King, R. Schwartz, and P.W. Shor studies
possible assembly pathways for virus capsids. Many of these capsids are believed to
self-assemble in the cell environment. The authors study the combinatorics of possible
assembly pathways under the assumption that the assembly is governed by local rules.
The paper \Dynamic programming algorithms for RNA secondary structure prediction
with pseudoknots" by T. Akutsu studies the problem of RNA secondary structure pre-
diction with pseudoknots. The author proposes a new O(n4) algorithm for this problem,
that is simple and more exible than previously known algorithms. Although the pro-
posed algorithm is not yet practical, it might be practical in combination with some
heuristics.
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